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(54) ELECTRONIC STILL CAMERA 



(57)Abstract: 

PURPOSE: To shorten a time required for an 
autofocus by writing a picture signal at the 
time of a focus point of time while a 
photographing lens is unidirectionally moved, in 
a recording medium. 

CONSTITUTION: A photographing lens 1 1 is 
moved from an extremely near position to an 
infinite distant position by the operation of a 
r ^ release 21, and during that time, a CCD 13 
* ia lSE}^L^S outputs a photographed digital picture signal to 
both a signal processing circuit 15 and a 
control circuit 19. The circuit 15 transmits the 
signal to a contrast detecting circuit 17, and 
the circuit 1 7 successively detects the 
contrast of an object. And also, the circuit 19 allows the signal outputted by the 
circuit 15 to be recorded in an auxiliary memory 16 in the timing of inputting the 
detected signal of the circuit 17. Moreover, the circuit 19 selects the signal of the 
maximum contrast among from the memory 1 6, and allows the signal to be recorded in 
a recording medium 18. Thus, the focus is matched at the lens position at the time of 




the detection of the maximum contrast of the object, so that the autofocus time can 
be shortened. 



* NOTICES * 



JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In an electronic "still" camera of composition of changing into a digital signal 
a picture signal which an imaging means which picturizes a photographic subject via a 
taking lens outputs, and writing in a recording medium by making a digital image signal 
into a data image signal, A contrast detection means which inputs the 
above-mentioned digital image signal and detects contrast of a photographic subject 
one by one serially while a taking lens is moved to one way between a nearby position 
and position at infinity, A recording device which has two or more screen memories 
which record a data image signal one by one whenever this detection means detects 
contrast, An electronic "still" camera constituting from a control means which selects 
a data image signal recorded at the time of detection of the highest contrast from two 
or more screen memories of a recording device, and is written in a recording medium. 
[Claim 2]An electronic "still" camera comprising given in a claim (1): 
A screen memory recorded among two or more screen memories of the 
above-mentioned recording device at the time of detection of the highest contrast. 
A selecting means which selects selectively a screen memory recorded at the time of 
detection of contrast next high at least. 

A displaying means which inputs and carries out image display of the data image signal 
of a selected screen memory. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention uses the picture signal which image sensors, 
such as CCD, output, and relates to the electronic "still" camera provided with the 
autofocusing mechanism which carries out controls focusing from the contrast of a 
photographic subject. 
[0002] 

[Description of the Prior Art]An electronic "still" camera is provided with image 
sensors, such as CCD which picturizes a photographic subject, changes into a digital 
signal the picture signal which an image sensor outputs, and records it on recording 
media, such as a magnetic floppy disk and an IC card. And the thing provided with the 
autofocusing mechanism which this kind of camera judges the contrast of the 
luminosity of a photographic subject, and carries out controls focusing is known widely. 
[0003]This autofocusing mechanism is provided with a contrast detection circuit, and 
detects the peak value of contrast from the digital image signal which this detector 
circuit inputs during movement of a taking lens. Controls focusing of the delivery 
position of a taking lens is judged and carried out by the control circuit of a camera 
with the peak value detected in this way. After controls focusing of the digital image 
signal is carried out in this way, it is written in a recording medium as a data image 
signal. 
[0004] 

[Problem(s) to be Solved by the Inventionjln order to have an autofocusing 
mechanism which detects and carries out controls focusing of the contrast of the 
luminosity of a photographic subject from the digital image signal itself in the case of 
the above-mentioned electronic "still" camera, An autofocusing mechanism can 
consist of only electric circuits, and becomes advantageous to a miniaturization and 
weight saving of the whole camera system, and also it can respond to a macro mode 
etc. 

[0005] However, it has the fault that the above-mentioned electronic "still" camera 
has the long time which an auto focus takes. That is, as an example was had and 
shown in drawing 6 , a contrast detection circuit once moves a taking lens from a 
nearby position to position at infinity, inputs a digital image signal between them, and 
detects the taking-lens position Lo in which the contrast curve Ao has the peak value 
Co. And after detecting this position Lo as a focusing position, a taking lens is again 



moved by the motor drive circuit from position at infinity to the position Lo which is a 
focusing position, and an auto focus is completed. 

[0006]Thus, in order to be accompanied by the controls focusing operation which 
moves a taking lens to position at infinity from a nearby position and to which it is 
made to return and move to the focusing position Lo after that, The time which an 
auto focus takes becomes long, in the electronic "still" camera marketed now, the 
auto focus time for about 1 second is needed, and the improvement in the speed is 
demanded. 

[0007]An object of this invention is to develop the electronic "still" camera aiming at 
shortening of the time which an auto focus takes in view of the above-mentioned 
actual condition. 
[0008] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, a 
picture signal which an imaging means which picturizes a photographic subject via a 
taking lens as the 1st invention outputs in this invention is changed into a digital signal, 
In an electronic "still" camera of composition of writing in a recording medium by 
making a digital image signal into a data image signal, A contrast detection means 
which inputs the above-mentioned digital image signal and detects contrast of a 
photographic subject one by one serially while a taking lens is moved to one way 
between a nearby position and position at infinity, A recording device which has two or 
more screen memories which record a data image signal one by one whenever this 
detection means detects contrast, An electronic "still" camera constituting from a 
control means which selects a data image signal recorded at the time of detection of 
the highest contrast from two or more screen memories of a recording device, and is 
written in a recording medium is proposed. 

[0009]A screen memory recorded among two or more screen memories of a recording 
device in the above-mentioned electronic "still" camera as the 2nd invention at the 
time of detection of the highest contrast, An electronic "still" camera provided with a 
selecting means which selects selectively a screen memory recorded at the time of 
detection of contrast next high at least, and a displaying means which inputs and 
carries out image display of the data image signal of a selected screen memory is 
proposed. 
[0010] 

[Function]In the electronic "still" camera of the 1st invention, while a taking lens 
moves to position at infinity from a nearby position, the contrast detection means 
which inputted the digital image signal detects the contrast of the luminosity of a 



photographic subject one by one serially, for example. A digital image signal is 
recorded on two or more screen memories of a recording device one by one as a data 
image signal to the timing from which a contrast detection means detects contrast. 
[001 1]When the highest contrast is detected, the data image signal recorded at the 
time of this contrast detection is selected by a control means from two or more 
screen memories, and this data image signal is recorded on a recording medium. That 
is, since a focus consistents in the position of a taking lens when the contrast highest 
than a photographic subject is detected, digital conversion of the picture signal of the 
imaging means outputted at this time is carried out, and it is written in a recording 
medium. 

[0012]In the electronic "still" camera of the 2nd invention, the screen memory 
recorded at the time of detection of the highest contrast and a screen memory next 
high at least can be selectively selected by a selecting means, and image display of 
the data image signal of a screen memory can be carried out by a displaying means. 
The photography person can write the picture signal of the screen memory which 
checked and chose the displayed picture in a recording medium. 
[0013] 

[Example] Next, the example of this invention is described over a drawing. Drawing 1 is 
a block diagram showing the electric circuit composition of an electronic "still" 
camera, and 1 1 A taking lens, CCD as an image sensor which receives the object light 
which 12 shows an iris diaphragm, and into which 13 enters through a taking lens, and 

14 are A/D converters which carry out digital conversion of the picture signal which 
the image sensor 13 outputs. 

[0014]15 is a digital disposal circuit which processes a digital image signal in the form 
of a record data signal, and the data image signal sent from this digital disposal circuit 

15 is once recorded on the auxiliary memory 16. The auxiliary memory 16 is provided 
with two or more screen memory (record section) A recorded for every data image 
signal of one screen, and B......N, and an every one screen data image signal is 

recorded to the timing from which the contrast detection circuit 1 7 detects contrast. 
[0015]One memory of them is selected and, as for screen memory [ of the auxiliary 
memory 16 ] A, and B....N, the data image signal is written in the recording medium 18. 

The recording media 18 are a magnetic floppy disk, an IC card, etc., are inserted in a 
camera and stored. 

[0016]While the taking lens 1 1 is carrying out focusing operation, the contrast 
detection circuit 17 inputs a digital image signal, and detects the contrast of a 
photographic subject. This contrast detection circuit 17 detects contrast one by one 



to predetermined timing, while the taking lens 1 1 is moving, and it sends a detecting 
signal to the control circuit 1 9. 

[0017]The control circuit 19 is a micro computer which consists of a CPU, RAM, etc., 
whenever the contrast detection circuit 1 7 detects contrast, it controls the memory 
controller 20, and it records the data image signal from the digital disposal circuit 15 
on the auxiliary memory 16 by this controller 20. 

[0018]The control circuit 19 inputs the manipulate signal of the release 21, and gives 
drive instruction to the driver 22. From this, the driver 22 controls the lens drive 
motor 23, and focusing operation of the taking lens 1 1 is carried out. 
[0019]The above-mentioned control circuit 19 controls the memory controller 20 to 
choose a specific thing out of the screen memory of the auxiliary memory 1 6, when 
the manipulate signal of the switch 24 is inputted. The data image signal of the screen 
memory selected in this way is inputted into the display for indication 26 via the driver 
25, and this display for indication 26 carries out image display. Thus, the data image 
signal by which image display is carried out chooses and carries out image display not 
only of what was recorded at the time of the greatest contrast detection but the 2nd 
screen memory recorded on the 3rd at the time of large contrast detection. 
[0020]Next f operation of the above-mentioned electronic "still" camera is explained. 
By operating the release 21, the taking lens 1 1 driven with the lens drive motor 23 
starts movement from a home position to one way. For example, the taking lens 1 1 
moves toward position at infinity from a nearby position. CCD 13 receives the object 
light which passed along the taking lens 1 1 and the iris diaphragm 12, and outputs the 
picturized picture signal. By an A/D converter, digital conversion of this picture signal 
is carried out, and it is sent to the digital disposal circuit 15 and the control circuit 19. 
[0021]The digital image signal inputted into the digital disposal circuit 15 is further 
sent to the contrast detection circuit 17. By inputting a digital image signal, the 
contrast detection circuit 1 7 detects the contrast of a photographic subject one by 
one, as shown in drawing 2 . Namely, this contrast detection circuit 17 is T 1 and T 2 at 
the timing time provided in the transit time of the taking lens 11..... It is controlled by 
the control circuit 1 9 to detect contrast one by one by Tn. 
[0022]Detecting-signal C t - Cn are inputted and memorized from the contrast 

detection circuit 17, and the control circuits 19 are Tj and T 2 at the timing time The 

data image signal which the digital disposal circuit 15 outputs at each time of Tn is 
made to record on the auxiliary memory 1 6. As the interval of the data image signal 
which the auxiliary memory 1 6 incorporates was shown in drawing 3 , it is determined 
that the depth of field in the takingHens position of the data image signal incorporated 



last time and the depth of field in the taking-lens position of the data image signal 
incorporated into the next lap selectively. For example, it is made for depth-ofHield R 2 
of position L 2 of the taking lens 1 1 used as depth-ofHield Rj in case the taking lens 1 1 
is in Lj position, and incorporation of the following data image signal to lap selectively. 
It becomes the same also at the time of incorporation of future data image signals. In 
order to control in this way, even if a camera station is interlocked with and it makes it 
change the detection timing interval of contrast, detection timing of contrast is fixed 
and it may be made to change the delivery speed of the taking lens 1 1 . 

[0023]the auxiliary memory 16 — a timing time — T t and T 2 each data image signal 

sent for every Tn — screen memory A and B — it records on .... one after another. 

Drawing 4 shows an example which is provided with five screen memory A, B, C, D, 
and E, and carries out signal record. For example, they are T t and T 2 at each time.... 

The data image signal recorded by Tn V 1f V 2 . ...... If referred to as Vn, the data image 

signal of V 1f V 2 , V 3 , V 4 , and V 5 will be recorded to each of screen memory A, B, C, D, 
and E. And data image signal V 6 recorded continuously - V 10 old image data signal V t 
already recorded - V 5 , and are recorded on each image memory A-E one by one. The 
data image signal of V n - Vn will be recorded similarly hereafter. 
[0024]The control circuit 19 based on contrast detection signal - Cn, The screen 
memory (the example of drawing 4 A ) recorded by T 6 out of the auxiliary memory 1 6 at 
the greatest contrast detection time is selected, and the memory controller 20 is 
controlled to write the data image signal (the example of drawing 4 V R ) recorded on 
this image memory in the recording medium 18. 

[0025]Although focusing operation of the taking lens 1 1 will be carried out from a 
nearby position to position at infinity, the electronic "still" camera photoed as 
mentioned above, for example, Since a photograph is taken by a data image signal 
when the taking lens 11 moves to the position of L t which serves as maximum 
contrast from a nearby position, the time which an auto focus takes is shortened 
extremely. That is, the taking lens 1 1 serves as auto focus time substantial in from a 
home position to the contrast detection time of a maximum peak. 
[0026]The peak value of the contrast of a photographic subject generally becomes 
[ two or more ] in many cases. For example, as shown in drawing 5 , the data image 
signal by which the taking lens 1 1 was recorded on the screen memory with position 
La when contrast became large in the movement zone of La and Lb is once written in 
the recording medium 18. And when the taking lens 1 1 moves to the position Lb, the 
control circuit 19 compares detecting-signal Ca in position La with the detecting 
signal Cb in the position Lb, In this example, since it becomes Ca<Cb, the data image 



signal recorded when the taking lens 1 1 was position La, and the data image signal 
generated when the taking lens 1 1 moved to Lb position is written in. [ recording 
medium / 18 ] Others detect contrast one by one, as already stated. 
[0027]As shown in drawing 5 , when the peak part of contrast becomes [ two or more ], 
The data image signal generated at the time of detection of each peak part is 
recorded on each screen memory, these data image signal can be selectively selected 
by operation of the switch 24, and image display can be carried out with the display for 
indication 26. In this case, after a photography person checks a moderate picture from 
the image display of the display for indication 26, a data image signal is written in the 
recording medium 18, and photography is terminated. 

[0028]If many screen memories (storage area) are provided in the auxiliary memory 16, 
A data image signal is recorded on each screen memory for every detection of 
contrast, without an over-write [ a screen memory ], After contrast detection finishes, 
the screen memory recorded at the time of the largest contrast detection can be 
chosen, and the data image signal recorded on this can be considered as the 
composition written in a recording medium. 
[0029] 

[Effect of the Invention]In this invention, a taking lens moves to one way and a data 
image signal when it becomes a focus time during this movement is written in a 
recording medium as described above. 

Therefore, the substantial time which an auto focus takes turns into transit time of 
the taking lens from a home position to a focus detection position. 
Therefore, it becomes the electronic "still" camera made to shorten the time which 
an auto focus takes as much as possible. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the electric circuit composition of the 
electronic "still" camera which carried out this invention. 

[Drawing 2] It is an explanatory view for explaining operation of an auto focus. 
[Drawing 3] It is an explanatory view for explaining the relation between incorporation 
of a data image signal and the depth of field of a taking lens. 

[Drawing 4] It is an explanatory view for explaining the recorded state of an auxiliary 



memory. 

[Drawing 5] It is an explanatory view for explaining operation of an auto focus in case 

the contrast of a photographic subject has two or more peak parts. 

[Drawing 6] It is an explanatory view for explaining the automatic focusing operation of 

the conventional electronic "still" camera. 

[Description of Notations] 

1 1 Taking lens 

13 CCD 

1 4 A/D converter 

15 Digital disposal circuit 

16 Auxiliary memory 

17 Contrast detection circuit 

18 Recording medium 

19 Control circuit 

20 Memory controller 
23 Lens drive motor 

26 Display for indication 
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[Drawing 2] 
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[Drawing 4] 
A : V/ —Vt, 

C: V 3 
D: V» 



[Drawing 5] 
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